During the past 20 years there have been an increasing number of reports of the occurrence of adenomas of one or more of the endocrine glands and disturbances of the alimentary tract. Reviews of the reported patients have been made, amongst others, by Moldawer, Nardi, and Raker (1954) , Ellison (1956) , and Donaldson, Vom Eigen, and Dwight (1957) . In general, the clinical manifestations present in three ways, gastric hypersecretion and recurrent peptic ulceration often in unusual sites, pancreatitis and pancreatic lithiasis, and persistent watery diarrhoea. The group presenting with peptic ulceration has perhaps gained most prominence as the Zollinger-Ellison syndrome of a non-insulin secreting adenoma of the pancreas and recurrent peptic ulceration. The anatomical findings, however, in all three clinical groups overlap to a considerable extent and the presence of adenomas in many endocrine glands is common. Few patients have been diagnosed accurately during life even with surgical exploration of the abdomen.
The following case report emphasizes the diagnostic difficulties and afforded an opportunity to review our methods of diagnosis with particular reference to the presence of a parathyroid adenoma. 
FIG. 6
Vater with blood clot firmly adherent to the base (Fig. 1) . The mucosa of the stomach, despite great distension with blood, showed thickening and mammillation. In the ileum, there were several areas of slight narrowing with some fibrous thickening of the periteoneum; the mucosa was normal. The pancreas appeared normal in size and appearance but there was a tumour, 2 x 3 cm., behind and lateral to the duodenum adjacent to the head of the pancreas. The liver showed mild fatty change. The left kidney contained a large staghom calculus. The thyroid gland was normal. Three parathyroid tumours, 2 x 1, 1-5 x 0.3, and 2.5 x 1 x 0.5 cm., in size (Fig. 2) were identified. The suprarenals showed moderate diffuse hyperplasia (21g.). The pituitary was macroscopically normal. The skeleton was not obviously softened HisTOLooY.-All bones examined showed small areas of osteoclastic reabsorption and fibrosis ( Fig. 3 ) with a few areas of striking intratrabecular reabsorption. Three parathyroids consisted of clear cells with small areas of oxyphil cells and were adenomata with normal glands attached to each. The pituitary (examined completely by serial sections) contained three microscopic chromophobe adenomata with varying amounts of hyaline stroma. The ulcer of the duodenum was eroding the muscle coats and penetrating the pancreas. The small intestine showed mild non-specific chronic inflammation. The adrenals showed a thickened hyperplastic cortex containing a large amount of sudanophil birefringent fat. The tumour adjacent to the head of the pancreas was a large islet tumour apparently involving a lymph node (Fig. 4) . Of-the 14 blocks cut through the pancreas only three were normal. Numerous small islet tumours of varying sizes were present in the remainder (Fig. 5 ) with differing degrees of fibrous atrophy, ductal proliferation (Fig. 6) , and dilatation.
COMMENT
The finding of an abnormal gastric mucosa recalls the observation of Kenney, Dockerty, and Waugh (1954) that 10-15% of patients with giant rugae have endocrine adenomas. The finding of multiple adenomas in the pancreas was disquieting since it had been examined specifically with this possibility in mind both at laparotomy and at necropsy and pronounced macroscopically normal by two experienced workers.
The extrapancreatic tumour was thought to be a lymph gland at operation and was so confirmed at necropsy though it was completely replaced by tumour tissue. A somewhat similar difficulty was noted by Zubrod (1958) .
Renal lithiasis, pancreatic dysfunction, and jejunitis caused us to suspect the presence of a parathyroid adenoma, but the significance of the gastric hypersecretion shown radiologically and jejunitis did not lead the diagnosis of pancreatic adenoma to be seriously considered until the investigations for hyperparathyroidism were apparently indecisive. The presence, therefore, of three large parathyroid adenomas with little evidence of bone disorder or upset blood chemistry was surprising. In particular the low urinary excretion of calcium was unexpected, though Gross (1958) has recorded a similar low calcium output in a patient with a parathyroid adenoma and pancreatic lithiasis.
Reviewing the calcium and phosphorus balances carried out at this hospital on a calcium intake of 125 mg./day and phosphorus of 620 mg./day showed that the increased phosphorus urinary excretion above 550 mg. may have diagnostic significance. Amongst the patients studied werefour patients with pancreatic lithiasis, three of whom had marked steatorrhoea. Two of these had had a parathyroid adenoma removed; one had completely normal exqretions, but in the other phosphorus excretion was 550 mg./24 hr. The third had no steatorrhoea but normal calcium and phosphorus urinary excretions. The fourth, a man aged 45, had had pancreatic lithiasis since the age of 30, renal lithiasis for five years, diabetes for three, radiological evidence of jejunitis and normal calcium, phosphorus, and phosphatase values in the blood. The urinary calcium and phosphorus excretions were essentially similar to those found in the patient reported above (Ca 69 mg./24 hr., P 740 mg./24 hr.). Exploration of the parathyroids revealed an adenoma.
Accurate balance studies are time consuming and difficult. In our experience, the results of calcium infusion tests and the determination of the creatinine-phosphorus excretion ratios have not been helpful. Preliminary observations suggest that measurement of the diffusible calcium in the serum may be of value. In a further patient, a man aged 54, with pancreatic adenoma, severe diarrhoea and gastric hypersecretion and with normal calcium and phosphorus values in the serum, the diffusible calcium was significantly raised at 6.9 mg./100 ml. of ultrafiltrate, a finding of diagnostic significance for hyperparathyroidism according to Lloyd and Rose (1958) .
DISCUSSION
This case throws little light on the aetiology ofthe peptic ulceration and adenoma formation but it does underline the likelihood that more than one endocrine gland is involved when a patient presents with recurrent peptic ulceration, pancreatic dysfunction, or watery diarrhoea. The multiple endocrine adenoma syndrome would, therefore, seem to be an apt diagnostic label for all this group. As to the aetiology of the syndrome, it seems un--likely that it is dependent upon a primary pituitary-upset since at present there is no proven pancreatic or parathyroid tropic hormone of the pituitary. Wermer (1954 Wermer ( , 1958 postulates that some factor, presumably chemical, which is responsible for the orderly development of the pituitary, parathyroids, and pancreas at an early stage of embryonic life, is absent. A tendency to familial incidence in some of the reported examples is in favour of such speculation. It is evident that much remains to be learnt about these conditions but it is to be hoped they may provide some new clue as to the causation of some common disorders of the alimentary tract.
